INTRODUCTION
The importance of pulmonary rehabilitation (PR) in the management of chronic obstructive pulmonary disease (COPD) has been proven in numerous papers. The impact of dyspnea severity on the results of PR in COPD has been continuously evaluated. The use of Medical Research Council (MRC) dyspnea scale as a stratification measure [1] allows to compare results between studies. The data regarding the impact of the MRC score on rehabilitation outcomes remain inconclusive and their usefulness as a predictor of PR improvement is under discussion.
Experts have stated that referral for rehabilitation of patients with COPD becomes appropriate when these patients become aware of their disability (e.g. usually grade 3 to 5 on the MRC dyspnea scale) [2] [3] [4] . However, in a paper from 1998, Wedzicha et al. [5] reported that exercise performance of severely dyspneic (MRC score 5) COPD patients receiving exercise did not improve. This observation was subsequently confirmed by Garrod et al. [6] . The Maugeri Study [7] shed aphragmatic breathing were part of warm -up and cool -down. Patients were strongly encouraged to exercise at home without supervision.
The outcome measures were exercise capacity assessed by the incremental SWT and dyspnea reflected by the MRC dyspnea score (Table 1) . The patients performed testing at inclusion (preSWT, preMRC) and at the end of the PR program (postSWT, postMRC). The better of 2 reproducible SWT at inclusion was used to avoid learning curve effects. In case of an exacerbation during the PR course, patients completed the number of sessions before undergoing the post tests.
The patients data were stratified in five groups according to their MRC dyspnea score at inclusion (preMRC): group 1 -preMRC score 1 (1 patient), group 2 -preMRC score 2 (40), group 3 -preMRC score 3 (62), group 4 -preMRC score 4 (81) and group 5 -preMRC score 5 (79 patients) ( Table 2) . Treatment effect sizes were calculated by subtracting the measurements at PR onset from the measurements after PR (absolute values in natural units: ∆SWT = postSWT -preSWT, and ∆MRC = postMRC -preMRC). The differences in SWT after PR were also expressed as percentages of the inclusion value (∆SWT% = ∆SWT/preSWT). The results were compared between groups. Group 1 was excluded from analysis due to scanty data.
PATIENTS AND METHODS
In this prospective observational study 263 consecutive COPD -patients in stable clinical condition receiving optimal medical treatment were scheduled for a 6 -week course of pulmonary rehabilitation. COPD was diagnosed according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria. Spirometry measurements were performed (Vitalograph Pneumotrac, UK) according to the current guidelines [10] . Exclusion criteria were as follows: current significant cardiac complaints and/or cerebrovascular symptoms making training impossible, unsafe, or life -threatening, musculoskeletal abnormalities severely limiting mobility or malignancy. Supervised sessions were held twice a week in an outpatient setting at the Department of Cardiac and Pulmonary Rehabilitation in Glenfield Hospital, Leicester, and consisted of middle -intensity exercises for upper and lower limbs and inter active lectures on COPD. Training intensity was set at 60% of the peak exercise capacity assesed by the incremental Shuttle Walking Test (SWT) at inclusion. Rest periods and self -limitation of exercise intensity by dyspnea were used if needed. Pursed lips breathing, breathing in forward leaning position, active expiration, inspiratory muscle training and di- (Table 4 ). The analysis of PR results depending on the patient's gender did not show significant differences between groups (men vs. women: ∆MRC: -0.6 vs. -0.7, ∆SWT: 66.7 vs. 56.0 m, ∆SWT%: 63.7 vs. 58.1%, p >0.05), but PR led to a significant improvement in exercise capacity and dyspnea in each group (Table 5 ).
The influence of patients' gender on the rehabilitation results (∆SWT, ∆SWT% and ∆MRC) was analyzed in 138 men and 125 women ( Table 3) .
The distributions of variables were analyzed by means of the Shapiro -Wilk test. Student t -test or One Way Analysis of Variance (ANOVA) with post -hoc Tukey tests were used for indexes with normal distribution, depending on the group size. Mann -Whitney U test or a Kruskal Wallis ANOVA rang test were performed for indexes of nonnormal distribution. The threshold for statistical significance was set at 0.05 for all analyses. For all tests, STATISTICA 7.1 (StatSoft) was used.
RESULTS
A significant improvement understood as an increase in the in cremental SWT and a decrease in the MRC -score were Values are mean (SD).
Abbreviations -see Table 2   Table 4 Values are mean (SD).
Abbreviations: ∆MRC -absolute difference between postMRC and preMRC, ∆SWT -absolute difference between postSWT and preSWT in natural units, ∆%SWT -rate of difference between ∆SWT and preSWT in percent, others -see Table 2 in incremental SWT at the level of 30-55% as resulting from PR [4] . The values obtained in group 4 and 5 were even higher ( Figure) . A reduction of muscle mass and strength, together with its meta bolic quality impairment are what is seen as "skeletal muscle deconditioning" -a component of the COPD course. It is arguable whether it results from extreme, long -term inactivity, a systemic myopatic effect of COPD or a combination of both, but certainly PR addresses them and enables muscle function normalization [15] .
Despite patients with MRC score 2 being reported to have a higher prevalence of muscle mass depletion [8] , a session of PR led to a similar absolute improvement in SWT in each group. This made a better percentage result in more dyspneic patients due to a shorter SWT distance at enrollment.
The level of motivation could be suggested as one of possible explanations -a difference of a few meters more would be easier to be notice in more limited patients encouraging them to participate even more intensively [16] .
DISCUSSION
Until 2008 there were no studies addressing the value of a minimal clinically important difference (MCID) for the incremental SWT. Recently, the MCID (improvement felt as being "slightly better") for the incremental SWT was found at 47.5 m for a subject [11] . Mean ∆SWT values obtained in each group in this paper were higher, although they did not exceed 78.7 m -the level of increase declared as feeling "better".
The MCID for the 6 -minute walking distance (6MWD), a test comparable with SWT [12] , was estimated at 54-80 meters (86 meters for an individual patient) [4, 13] . This compartment contains the mean ∆SWT values obtained in each group in this paper.
In groups 3 to 5, the increase in walking distance exceeded 25% -the value suggested by Troosters et al. [14] to distinguish responders to PR in exercise capacity from nonresponders. The British Thoracic Society (BTS) reports changes Abbreviations -see Tables 2 and 4 
